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1. 

DISPLAY DEVICE AND FABRICATION 
METHOD THEREOF 

1. FIELD OF THE INVENTION 

The present invention relates to a display device and a 
fabrication method thereof, and more particularly, to a dis 
play device employing a dual-link structure for implementing 
a narrow bezel and a fabrication method thereof. 

2. DESCRIPTION OF THE RELATED ART 

As the information technology is advancing, a market of 
display devices as mediums connecting users and informa 
tion is extending. Thus, the use of display devices such as a 
liquid crystal display (LCD), an organic light emitting display 
(OLED), and a plasma display panel (PDP), and the like, is on 
the rise. 

Such display devices are used for various purposes in TVs, 
Videos, computers, cellular phones, and the like. 

Hereinafter, a general display device in prior art will be 
described in detail with reference to the accompanying draw 
ings. FIG. 1 is a plan view schematically illustrating a general 
display device of prior art. And FIG. 2 is an enlarged plan 
view of a portion E of the display device illustrated in FIG. 
1. 

With reference to FIGS. 1 and 2, the display device 10 as 
described above, such as an LCD or an OLED, includes a 
display unit 20 in which a plurality of sub-pixels (not shown) 
disposed in a matrix form, a non-display unit Surrounding the 
display unit 20, and a driving unit for driving the sub-pixels. 
The driving unit includes a timing driving unit (not shown), 

a data driving unit 30, and the like. The data driving unit 30 is 
formed on a panel of the display device 10 and the timing 
driving unit is formed on a flexible circuit board (not shown) 
connected to the panel. 
The general display device 10 configured as described 

above requires link wirings 26 by the number corresponding 
to gate lines of the plurality of sub-pixels to apply gate signals 
to the respective gate lines. Thus, in the general display device 
10, the number of link wirings 26 is increased according to the 
number of the gate lines required for increasing resolution, 
and thus, a width (W) of a bezel of the display device 10 is also 
increased. Thus, a scheme for improving the problem should 
be sought. 

SUMMARY OF THE INVENTION 

An aspect of the present invention provides a display 
device capable of implementing a narrow bezel by applying a 
dual link structure, and a fabrication method thereof. 

Another aspect of the present invention provides a display 
device capable of reducing a difference in resistance between 
neighboring link wirings by applying a dual link structure, 
and a fabrication method thereof. 

According to an aspect of the present invention, there is 
provided a display device including: a first Substrate includ 
ing a display unit and a non-display unit Surrounding the 
display unit; a driving unit; wherein the first substrate further 
comprises: a plurality of thin film transistors formed in the 
display unit; and a plurality of first link wirings and a plurality 
of second link wirings alternately formed in the non-display 
unit, for applying gate signals from the driving unit to respec 
tive gate lines in the display unit; and a second Substrate 
attached to the first substrate, wherein the first link wiring is 
adjacent to the second link wiring, and the first link wiring is 
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2 
formed on a first layer, the second link wiring is formed on a 
second layer different from the first layer. 
The gate lines are formed on the first layer, and data lines 

are formed on the second layer. The first layer may be an array 
substrate. When the buffer layer is formed on the array sub 
strate, the first layer may be the buffer layer. The second layer 
may be a gate insulating layer. 
The display device may further include: a first connection 

electrode electrically connecting the first link wiring and the 
gate line; and a second connection electrode electrically con 
necting the second link wiring and the gate line. 
The first connection electrode and the second connection 

electrode may be made of same material. 
The first link wiring may further comprise a first auxiliary 

link wiring and the second link wiring may further comprise 
a second auxiliary link wiring. 
The first auxiliary link wiring may be parallel with the first 

link wiring and formed over the first link wiring, and the 
second auxiliary link wiring may be parallel with the second 
link wiring and formed over the second link wiring. 
The first auxiliary link wiring may be formed right above 

the first link wiring, and the second auxiliary link wiring may 
be formed right above the second link wiring. 
The first auxiliary link wiring and the second auxiliary link 

wiring may be formed on the same layer. For example, the 
first auxiliary link wiring and the second auxiliary link wiring 
are formed on a passivation layer covering the data lines. 
A width of the first auxiliary link wiring may be narrower 

than a width of the first link wiring, and a width of the second 
auxiliary link wiring may be narrower than a width of the 
second link wiring. 
The first auxiliary link wiring and the second auxiliary link 

wiring may be formed of a transparent conductive material. 
The first auxiliary link wiring and the second auxiliary link 

wiring may be formed on the same layer that a pixel electrode 
is formed. 
The first auxiliary link wiring and the second auxiliary link 

wiring may be formed on the same layer that the first connec 
tion electrode and the second connection electrode are 
formed. 
The first link wiring and the first auxiliary link wiring may 

be connected each other electrically, and the second link 
wiring and the second auxiliary link wiring may be connected 
each other electrically. 
The first link wiring may comprise a first lower sub-link 

wiring formed on the first layer and a first upper sub-link 
wiring formed on the second layer, and the second link wiring 
comprises a second lower Sub-link wiring formed on the first 
layer and a second upper Sub-link wiring formed on the sec 
ond layer. 
The first lower sub-link wiring and the first upper sub-link 

wiring may be connected by a third connection electrode, and 
the second lower Sub-link wiring and the second upper Sub 
link wiring may be connected by a forth connection electrode. 
The first lower sub-link wiring and the second upper sub 

link wiring may be adjacent to each other and alternately 
formed, and the first upper Sub-link wiring and the second 
lower Sub-link wiring may be adjacent to each other and 
alternately formed. 
The first lower sub-link wiring and the second lower sub 

link wiring may be formed on the same layer, for example, 
buffer layer or array substrate. And the first upper sub-link 
wiring and second upper Sub-link wiring may be formed on 
the same layer, for example, gate insulating layer. 

According to another aspect of the present invention, there 
is provided a method for manufacturing a display device, 
including: providing a first Substrate including a display unit 
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and an non-display unit Surrounding the display unit; forming 
gate lines in the display unit and a plurality of first link 
wirings in the non-display unit; forming a gate insulating 
layer covering the gate lines and the first link wiring; forming 
an active layer of a thin film transistor; forming data lines, 
Source and drain electrodes in the display unit and a plurality 
of second link wirings in the non-display unit; forming a 
passivation layer covering the data lines, the source and drain 
electrodes and the second link wiring; forming contact holes 
exposing the gate lines, the first link wiring, the second link 
wiring and the drain electrodes; forming pixel electrodes 
connecting to the drain electrodes; providing a second Sub 
strate; and attaching the first Substrate and the second Sub 
Strate. 

The first link wiring and the second link wiring may be 
alternately formed in the non-display unit, and the first link 
wiring is adjacent to the second link wiring. 

The step of forming the pixel electrodes connecting to the 
drain electrodes further including; forming connection elec 
trodes connecting the first link wiring to the gate lines and the 
second link wiring to the gate lines respectively; 
The step of forming the pixel electrodes connecting to the 

drain electrodes further comprising; forming auxiliary link 
wirings over the first link wiring and the second link wiring 
respectively. 
The auxiliary link wirings are formed of a transparent 

conductive material that a pixel electrode is formed of. 
According to another aspect of the present invention, there 

is provided a method for manufacturing a display device, 
including: providing a first and a second Substrates, wherein 
the first substrate includes a display unit and an non-display 
unit Surrounding the display unit; providing a driving unit; 
forming gate lines in the display unit and a plurality of first 
lower sub-link wirings and a plurality of second lower sub 
link wirings in the non-display unit; forming a gate insulating 
layer covering the gate lines, the first lower Sub-link wirings 
and the second lower Sub-link wirings; forming an active 
layer of a thin film transistor; forming data lines, source and 
drain electrodes in the display unit and a plurality of first 
upper Sub-link wirings and a plurality of second upper Sub 
link wirings in the non-display unit; forming a passivation 
layer covering the data lines, the source and drain electrodes, 
the first upper Sub-link wirings and the second upper Sub-link 
wirings; forming contact holes exposing the gate lines, the 
first lower Sub-link wirings, second lower Sub-link wirings, 
the first upper Sub-link wirings and the second upper Sub-link 
wirings; forming pixel electrodes connecting to the drain 
electrodes and connection electrodes connecting the corre 
sponding gate lines to the first upper sub-link wirings respec 
tively, the corresponding gate lines to the second lower link 
wirings respectively, the first lower sub-link wirings to the 
first upper Sub-link wirings respectively and the second lower 
Sub-link wirings to the second upper Sub-link wirings respec 
tively; and attaching the first Substrate and the second Sub 
Strate. 

The first lower sub-link wirings and the second lower sub 
link wirings may be isolated each other on the same layer. 
The first upper Sub-link wirings and the second upper Sub 

link wirings may be isolated each other on the same layer. 
The first lower sub-link wiring and the second upper sub 

link wiring may be adjacent to each other and alternately 
formed, and the first upper Sub-link wiring and the second 
lower Sub-link wiring may be adjacent to each other and 
alternately formed. 
The foregoing and other objects, features, aspects and 

advantages of the present invention will become more appar 
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4 
ent from the following detailed description of the present 
invention when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view schematically showing a general 
display device. 

FIG. 2 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 1. 

FIG. 3 is a plan view schematically showing a display 
device according to a first embodiment of the present inven 
tion. 

FIG. 4 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 3 according to the first 
embodiment of the present invention. 
FIGS.5A,5B and 5C are views schematically respectively 

showing sections of a link unit taken along lines A-A, B-B' 
and C-C in the display device illustrated in FIG. 4 according 
to the first embodiment of the present invention. 

FIG. 6 is a plan view schematically showing a display 
device according to a second embodiment of the present 
invention. 

FIG. 7 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 6 according to the second 
embodiment of the present invention. 

FIGS. 8A and 8B are views schematically respectively 
showing sections of an array Substrate taken along lines D-D' 
and E-E' in the display device illustrated in FIG.7 according 
to the second embodiment of the present invention. 

FIGS. 9A to 9E are sectional views sequentially showing a 
process of fabricating the display device illustrated in FIG. 7 
according to the second embodiment of the present invention, 
in which a process of fabricating an array Substrate of an LCD 
in a link unit of the non-display unit (above figure) and the 
TFT region of the display unit (below figure) are taken as an 
example. 

FIG. 10 is a plan view schematically showing a display 
device according to a third embodiment of the present inven 
tion. 

FIG. 11 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 10 according to the third 
embodiment of the present invention. 

FIG. 12 is a view schematically showing a section of an 
array substrate taken along line F-F" in display device illus 
trated in FIG. 11 according to the third embodiment of the 
present invention. 

FIGS. 13A to 13E are sectional views sequentially show 
ing a process of fabricating the display device illustrated in 
FIG. 11 according to the third embodiment of the present 
invention, in which a process of fabricating an array Substrate 
of an LCD in a link unit within the non-display unit (above 
figure) and the TFT region of the display unit (below figure) 
are taken as an example. 

FIG. 14 is a plan view schematically showing a display 
device according to a fourth embodiment of the present inven 
tion. 

FIG. 15 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 14 according to the fourth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

A display device and a fabrication method thereof accord 
ing to embodiments of the present invention will be described 
in detail with reference to the accompanying drawings. 
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FIG. 3 is a plan view Schematically showing a display 
device according to a first embodiment of the present inven 
tion. 

Also, FIG. 4 is an enlarged plan view showing a portion of 
the display device illustrated in FIG.3 according to the first 
embodiment of the present invention, in which a portion E' of 
a link unit is enlarged to be illustrated. 
FIGS.5A,5B and 5C are views schematically respectively 

showing sections of a link unit taken along lines A-A, B-B' 
and C-C in the display device illustrated in FIG. 4 according 
to the first embodiment of the present invention. 

With reference to FIGS. 3 to 5A, 5B and 5C, a display 
device 100 according to a first embodiment of the present 
invention includes a display unit 120 in which a plurality of 
Sub-pixels (not shown) disposed in a matrix form, a non 
display unit Surrounding the display unit 120, and a driving 
unit for driving the sub-pixels. 

Here, the driving unit includes a timing driving unit (not 
shown), a data driving unit 130, and the like. Here, the data 
driving unit 130 is formed on the panel of the display device 
100, and the timing driving unit may be formed on a flexible 
circuit board (not shown). However, the present invention is 
not limited thereto. 

Here, the display device 100 may include a liquid crystal 
display (LCD) or an organic light emitting display device. 
When an LCD is taken as an example of the display device 

100, although not shown in the drawings, the panel of the 
display device 100 may be comprised of a color filter sub 
strate as a first Substrate, an array Substrate 110 as a second 
substrate, and a liquid crystal layer formed between the color 
filter substrate and the array substrate 110. 

Here, the colorfilter includes color filters comprised of red, 
green, and blue Sub-color filters, black matrices demarcating 
the sub-color filters and blocking light transmitted through 
the liquid crystal layer, and an overcoat layer formed at an 
upper portion of the color filters and the black matrices. 

Gate lines and data lines defining unit pixel regions are 
formed to be arranged vertically and horizontally on the array 
substrate 110, and a thin film transistor as a switching ele 
ment, may be formed at each of the unit pixel regions, e.g., 
thin film transistor (TFT) regions, where the gate lines and the 
data lines cross each other. 

Here, the TFT includes a gate electrode connected to the 
gate line, a source electrode connected to the data line, and a 
drain electrode connected to the pixel electrode. Also, the 
TFT includes a gate insulating layer 115a for insulating the 
gate electrode and the source/drain electrodes, and an active 
layer that forms a conductive channel between the source 
electrode and the drain electrode. Herein and hereinafter, 
“source? drain electrodes' refer to “source and drain elec 
trodes'. Also, the TFT includes a protection layer 115b for 
insulating the source/drain electrodes and the pixel electrode. 
The display device 100 according to the first embodiment 

of the present invention requires a number of link wirings 
126a and 12.6b corresponding to gate lines in order to apply 
gate signals to the respective gate lines. 

Here, the display device 100 according to the first embodi 
ment of the present invention employs a dual link structure in 
which a plurality of link wirings 126a and 126b are alter 
nately formed on the different layers respectively, so the same 
number of link wirings 126a and 126b can be arranged in the 
link unit with a total width smaller than that of the prior art, 
thus reducing a bezel with W" of the display unit 100. Namely, 
in the first embodiment of the present invention, in compari 
son to the prior artin which the link wirings are formed on the 
same layer, the first link wiring 126a and the second link 
wiring 126b are formed on the different layers, specifically, 
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6 
on the first layer that gate lines are formed and the second 
layer that the data lines are formed respectively, reducing a 
space between the link wirings 126a and 126b, so the same 
number of link wirings 126a and 126b can be arranged in the 
link unit with a total width smaller than that of the prior art. 
The first layer may be a substrate that the gate lines are formed 
on and the second layer may be a gate insulating layer that the 
data lines are formed on. If the gate wiring layer is defined as 
space that gate lines are formed in and the data wiring layer is 
defined as space that the data lines are formed in, the first link 
wiring 126a may construct a part of the gate wiring layer 
comprising the gate lines and the second link wiring 12.6b 
may construct a part of the data wiring layer comprising the 
data lines. 

That is, the gate wiring layer is the space between the first 
Substrate that the gate lines are formed on and the gate insu 
lating layer covering the gate lines, and the data wiring layer 
is the space between the gate insulating layer that the data 
lines are formed on and the passivation layer covering the data 
lines. 

Also, an interval between the first link wiring 126a and the 
second link wiring 126b formed on each of the first layer and 
the second layer can be minimized without causing a short 
circuit therebetween although an overlay shift occurs slightly 
while the process is being performed. 

Since the display device 100 according to the first embodi 
ment of the present invention employs the dual-link structure, 
contact holes 140b and 140c for connecting the second link 
wiring 126b to the gate line in the link unit 116 (here, the gate 
line in the link unit 116 refers to a gate line extending from a 
display unit to the non-display unit) are required. Namely, the 
second link wiring 126b formed on the gate insulating layer is 
electrically connected to a second connection electrode 145b, 
which is formed on the passivation layer covering the data 
lines, through the second contact hole 140b and the second 
connection electrode 145b is also electrically connected to 
the gate line in the link unit 116 through the third contact hole 
140c, and accordingly, the second link wiring 126b formed on 
the gate insulating layer is connected to the corresponding 
gate line in the link unit 116. 

Herein the first link wiring 126.a formed on the substrate 
(when the buffer layer is formed on the substrate, the first link 
wiring 126a is formed on the buffer layer) is also electrically 
connected to the first connection electrode 145a, which is also 
formed on the passivation layer that the second connection 
electrode 145b is formed, through the first contact hole 140a 
in the same manner, and as the first connection electrode 145a 
is electrically connected to the gate line in the link unit 116 
through the third contact hole 140c, the first link wiring 126a 
is also connected to the corresponding gate line in the link unit 
116. 
The first link wiring 126a and the second link wiring 126b 

are alternately formed according to the order of the gate lines 
in the link unit 116, and in this case, for example, the odd 
numbered gate lines in the link unit 116 may be connected to 
the first link wiring 126a and the even numbered gate lines in 
the link unit 116 may be connected to the second link wiring 
126b. However, the present invention is not limited thereto. 
The first and second connection electrodes 145a and 145b 

may be made of a transparent conductive material Such as 
indium tin oxide (ITO) or indium zinc oxide (IZO). The first 
contact hole 140a, the second contact hole 140b, and the third 
contact hole 140c may be formed to penetrate the first link 
wiring 126a, the second link wiring 12.6b, and the gate line in 
the link unit 116 respectively. 

Meanwhile, in the dual-link structure according to the first 
embodiment of the present invention, the first link wiring 
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126a on the first layer and the second link wiring 126b on the 
second layer are not simultaneously etched, so there may be a 
difference (1zl") between a critical dimension 1 (CD1) of the 
first link wiring 126a and a critical dimension 1' (CD 1') of the 
second link wiring 126b. Herein the critical dimension means 
the width of wiring. A difference in resistance resulting from 
a difference in the CD of each wiring may cause a dim type 
defect which dimply appears horizontally on the screen of the 
display device 100. 

In particular, the worldwide mobile display markets are 
advancing toward having high resolution and a narrow bezel, 
and accordingly, the width of a bezel reduced and the number 
of link wirings to be patterned therein is increased. Since a 
larger number of link wirings than that of the prior art should 
be disposed within a limited bezel width, circuits should be 
necessarily designed to have fine pitches such that the CD of 
the link wiring is reduced and the space between the link 
wirings is also reduced. The reduction in the CD inevitable in 
the designing offine pitches causes distortion of an image due 
to a difference in resistance between link wirings. Also, in the 
dual-link structure, the CD of a link wiring in the data wiring 
layer deposited later is changed according to the CD of the 
link wiring in the gate wiring layer which is first deposited. 

Thus, in a display device according to a second embodi 
ment of the present invention, an additional wiring is formed 
over the first link wiring and the second link wiring in parallel 
respectively to reduce a difference in resistance. This will be 
described in detail with reference to the accompanying draw 
1ngS. 

FIG. 6 is a plan view Schematically showing a display 
device according to a second embodiment of the present 
invention. 

Also, FIG. 7 is an enlarged plan view showing a portion of 
the display device illustrated in FIG. 6 according to the sec 
ond embodiment of the present invention, in which a portion 
E" of the link unit is enlarged to be illustrated. 

FIGS. 8A and 8B are views schematically respectively 
showing sections of an array Substrate taken along lines D-D' 
and E-E' in the display device illustrated in FIG. 7 according 
to the second embodiment of the present invention. 

With reference to FIGS. 6 to 8A and 8B, a display device 
200 according to the second embodiment of the present 
invention includes a display unit 220 in which a plurality of 
Sub-pixels (not shown) disposed in a matrix form, a non 
display unit Surrounding the display unit 220, and a driving 
unit for driving the sub-pixels. 

The driving unit includes a timing driving unit (not shown), 
a data driving unit 230, a level shifter (not shown), and the 
like. Here, the data driving unit 230 is formed on a panel of the 
display device 200, and the timing driving unit may beformed 
on a flexible circuit board (not shown) connected to a panel or 
an external system substrate connected to the flexible circuit 
board, or the like. However, the present invention is not lim 
ited thereto and the timing driving unit may be formed 
together with the data driving unit 230. 

The driving unit is mounted in the form of an integrated 
circuit (IC) on the panel, and the flexible circuit board is 
attached to the panel. Here, the panel and the flexible circuit 
board may be attached by an anisotropy conductive film 
(ACF). 

Here, the display device 200 includes, for example, flat 
panel display devices such as an LCD device or an OLED 
display device. 
When an LCD device is taken as an example of the display 

device 200, although not shown in detail, the panel of the 
display device 200 may include a color filter substrate as a 
first Substrate, an array Substrate 210 as a second Substrate, 
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8 
and a liquid crystal layer formed between the color filter 
substrate and the array substrate 210. 

Here, the color filter substrate may include color filters 
including red, green, and blue Sub-color filters, black matrices 
demarcating the Sub-color filters and blocking light which 
transmits through the liquid crystal layer, and an overcoat 
layer formed on upper portions of the color filters and the 
black matrices. 

Gate lines and data lines arranged vertically and horizon 
tally to define pixel regions are formed on the array Substrate 
210, and thin film transistors as Switching elements are 
formed at crossing regions, namely, TFT regions, of the gate 
lines and the data lines. 

Here, the thin film transistor includes a gate electrode con 
nected to the gate line, a source electrode connected to the 
data line, and a drain electrode connected to the pixel elec 
trode. Also, the TFT includes a gate insulating layer 215a for 
insulating the gate electrode and the Source/drain electrodes, 
and an active layer for forming a conductive channel between 
the Source and drain electrodes by a gate Voltage Supplied to 
the gate electrode. Also, the TFT includes a protection layer 
215b for insulating the source/drain electrodes and the pixel 
electrode. 
The display device 200 according to the second embodi 

ment of the present invention configured as described above 
requires a number of link wirings 226a and 226b correspond 
ing to the gate lines in order to apply gate signals to the 
respective gate lines of the plurality of Sub-pixels. 

Here, the display device 200 according to the second 
embodiment of the present invention employs the dual-link 
structure in which a plurality of the link wirings 226a and 
226b are formed in the same manner as that of the first 
embodiment of the present invention as described above. 

In particular, in the second embodiment of the present 
invention, additional wirings, namely, a first auxiliary link 
wiring 226a' and a second auxiliary wiring 226b are formed 
over the first link wiring 226a and the second link wiring 
226b, respectively, and connected to the first link wiring 226a 
and the second link wiring 226b in parallel, respectively, to 
reduce a difference in resistance, thereby preventing a defec 
tive image due to a difference in resistance between the first 
link wiring 226a in the gate wiring layer and the second link 
wiring 226b in the data wiring layer. Preferably, the first 
auxiliary link wiring is formed right above the first link wir 
ing, and the second auxiliary link wiring is formed right above 
the second link wiring. 

Here, the first auxiliary link wiring 226a' and the second 
auxiliary wiring 226b' may be made of a transparent conduc 
tive material such as indium-tin-oxide (ITO) or indium-zinc 
oxide (IZO). The first auxiliary link wiring 226a' and the 
second auxiliary wiring 226b' may be formed on the passiva 
tion layer covering the data lines. 

Like the first embodiment of the present invention, the 
display device 200 according to the second embodiment of 
the present invention requires contact holes 240band 240c for 
connecting the second link wiring 226b to the gate line in the 
link unit 216 (here, the gate line in the link unit 216 refers to 
the gate line of the display unit extending toward the non 
display unit). Namely, the second link wiring 226b is electri 
cally connected to the second auxiliary link wiring 226b', 
which is formed over the second link wiring 226b, through the 
second contact hole 240b, and the second auxiliary link wir 
ing 226b' is electrically connected to the gate line in the link 
unit 216 through the third contact hole 240c, and accordingly, 
the second link wiring 226b is connected to the corresponding 
gate line in the link unit 216. 
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In this case, in the same manner, the first link wiring 226a 
on the first layer is also electrically connected to the first 
auxiliary link wiring 226a' through the first contact hole 240a 
and the first auxiliary link wiring 226a' is electrically con 
nected to the gate line in the link unit 216 through the third 
contact hole 240c, and accordingly, the first link wiring 226a 
is connected to the corresponding gate line in the link unit 
216. 

Meanwhile, in the data driving unit 230, the first link wir 
ing 226a and the second link wiring 226b are respectively 
electrically connected to the first auxiliary link wiring 226a 
and the second auxiliary link wiring 226b' of the upper layers 
through a fourth contact hole (not shown). 

In this manner, since the first auxiliary link wiring 226a' 
and the second auxiliary link wiring 226b' are connected in 
parallel to the first link wiring 226a and the second link wiring 
226b, respectively, total resistance is reduced and a difference 
in resistance between the first link wiring 226a and the second 
link wiring 226b can be alleviated. 
The first link wiring 226a and the second link wiring 226b 

are alternately formed according to the order of the gate lines 
in the link unit 216, and in this case, for example, the odd 
numbered gate lines in the link unit 216 may be connected to 
the first link wiring 226a and the even numbered gate lines in 
the link unit 216 may be connected to the second link wiring 
226b. However, the present invention is not limited thereto. 
A method for fabricating the display device configured as 

above described will be described in detail with reference to 
the accompanying drawings. 

FIGS. 9A to 9E are sectional views sequentially showing a 
process of fabricating the display device illustrated in FIG. 7 
according to the second embodiment of the present invention, 
in which a process of fabricating an array Substrate of an LCD 
in a link unit of the non-display unit (above figure) and the 
TFT region of the display unit (below figure) are taken as an 
example. 
As shown in FIG.9A, a gate electrode 221 and a gate line 

(not shown) is formed in a display unit of the array Substrate 
210 made of a transparent insulating material Such as glass, 
and the first link wiring 226a is formed in the non-display unit 
of the array substrate 210. 

Here, the gate electrode 221, the gate line, and the first link 
wiring 226a are formed by depositing a first conductive film 
on the entire surface of the array substrate 210 and then 
selectively patterning the first conductive film through a pho 
tolithography process (a first masking process). 

Here, the first conductive film may be made of a low 
resistance opaque conductive material Such as aluminum 
(Al), an aluminum alloy, tungsten (W), copper (Cu), chro 
mium (Cr), molybdenum (Mo), a molybdenum alloy, or the 
like. Also, the first conductive film may have a multi-layer 
structure in which two or more low-resistance conductive 
materials are stacked. 

Next, as shown in FIG.9B, a gate insulating layer 215a, an 
amorphous silicon thin film, and an n+ amorphous silicon thin 
film are sequentially formed on the entire surface of the array 
substrate 210 on which the gate electrode 221, the gate line, 
and the first link wiring 226a have been formed. And then, the 
amorphous silicon thin film and the n+ amorphous silicon 
thin film are selectively removed through a photolithography 
process (a second masking process). 

Therefore, an active layer 224 formed of an amorphous 
silicon thin film is formed in the TFT region of the array 
Substrate 210, and an n+ amorphous silicon thin film pattern 
225 is formed on the active layer 224, which has been pat 
terned to have the substantially same shape as that of the 
active layer 224. 
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10 
Thereafter, as shown in FIG. 9C, a second conductive film 

is formed on the entire surface of the array substrate 210 on 
which the active layer 224 and the n+ amorphous silicon thin 
film pattern 225 have been formed. Here, the second conduc 
tive film may be made of a low-resistance opaque conductive 
material Such as aluminum (Al), an aluminum alloy, tungsten 
(W), copper (Cu), chromium (Cr), molybdenum (Mo), a 
molybdenum alloy, or the like. Also, the second conductive 
film may have a multi-layer structure in which two or more 
low-resistance conductive materials are stacked. 

Thereafter, the n+ amorphous silicon thin film and the 
second conductive film are selectively removed through a 
photolithography (a third masking process) to form a source 
electrode 222 and a drain electrode 223 formed of the second 
conductive film at an upper portion of the active layer 224. 

Meanwhile, a data line (not shown) formed of the second 
conductive film is formed in the data line region of the array 
Substrate 210 and, at the same time, the second link wiring 
226b formed of the second conductive film is formed in the 
non-display unit of the array substrate 210 through the third 
masking process. 
The first link wiring 226a and the second link wiring 226b 

are alternately formed according to the order of the gate lines, 
and in this case, the odd numbered gate lines may be con 
nected to the first link wiring 226a and the even numbered 
gate lines may be connected to the second link wiring 226b. 

In this case, an ohmic-contact layer 225m formed of the n+ 
amorphous silicon thin film and allowing the source/drain 
regions of the active layer 224 and the source/drain electrodes 
222 and 223 to be in ohmic-contact is formed on the active 
layer 224. 
And then, as shown in FIG.9D, a protection layer 215b is 

formed on the entire surface of the array substrate 210 on 
which the source? drain electrodes 222 and 223, the data line, 
and the second link wiring 226b have been formed. 

Through a photolithography process (a fourth masking 
process), the protection layer 215b and the gate insulating 
layer 215a are selectively removed to form a first contact hole 
240a (see FIG. 7), a second contact hole 240b, and a third 
contact hole 240c, exposing portions of the first link wiring 
226a, the second link wiring 226b, and the gate line, respec 
tively, in a jumping region of the array Substrate 210, and a 
fourth contact hole (not shown), exposing portions of the first 
link wiring 225a and the second link wiring 225b, in the data 
driving unit of the array substrate 210. 

Also, through the fourth masking process, a fifth contact 
hole 240e, exposing a portion of the drain electrode 223, is 
formed in the display unit of the array substrate 210. 

Here, the first to the fifth contact holes may be formed such 
that the lower first conductive or second conductive film is 
exposed, or the lower first conductive film or second conduc 
tive film may be removed to expose lateral sides of the first 
and second conductive films. 
And then, as shown in FIG. 9E, a third conductive film 

made of a transparent conductive material is formed on the 
entire surface of the array substrate 210 with the protection 
layer 215b formed thereon, and then, selectively patterned by 
using a photolithography process (a fifth masking process) to 
form a pixel electrode 228 electrically connected to the drain 
electrode 223 through the fifth contact hole 240e in the pixel 
region of the array substrate 210. 

Meanwhile, the third conductive film is selectively pat 
terned by using the fifth masking process to form the first 
auxiliary link wiring 226a'. Here, the first auxiliary link wir 
ing 226a' is formed above the first link wiring 226a, and is 
electrically connected to the first link wiring 226a and the 
gate line through the first contact hole 24.0a and the third 
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contact hole 240c, respectively, and is electrically connected 
to the first link wiring 226a of the driving circuit unit through 
the fourth contact hole. 

Also, by using the fifth masking process, the third conduc 
tive film is selectively patterned to form the second auxiliary 
link wiring 226b'. Here, the second auxiliary link wiring 
226b' is formed above the second link wiring 226b, and is 
electrically connected to the second link wiring 226b and the 
gate line through the second contact hole 240b and the third 
contact hole 240c, respectively, and is electrically connected 
to the second link wiring 226b of the driving circuit unit 
through the fourth contact hole. 

Meanwhile, display devices according to third and fourth 
embodiments may be fabricated such that a link wiring in the 
gate wiring layer and a link wiring in the data wiring layer are 
formed to include link wirings of different layers, respec 
tively, through a line jumping structure, thus reducing a dif 
ference in resistance between neighboring link wirings. This 
will be described in detail with reference to the accompanying 
drawings. 

FIG. 10 is a plan view schematically showing a display 
device according to a third embodiment of the present inven 
tion. 

FIG. 11 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 10 according to the third 
embodiment of the present invention. 

FIG. 12 is a view schematically showing a section of an 
array substrate taken along line F-F" in display device illus 
trated in FIG. 11 according to the third embodiment of the 
present invention. 

With reference to FIGS. 10 to 12, a display device 300 
according to the third embodiment of the present invention 
includes a display unit 320 in which a plurality of sub-pixels 
(not shown) disposed in a matrix form, a non-display unit 
surrounding the display unit 320, and a driving unit for driv 
ing the Sub-pixels. 
The driving unit includes a timing driving unit (not shown), 

a data driving unit 330, a level shifter (not shown), and the 
like. Here, the data driving unit 330 is formed on a panel of the 
display device 300, and the timing driving unit may beformed 
on a flexible circuit board (not shown) connected to a panel or 
an external system substrate connected to the flexible circuit 
board, or the like. However, the present invention is not lim 
ited thereto and the timing driving unit may be formed 
together with the data driving unit 330. 

The driving unit is mounted in the form of an integrated 
circuit (IC) on the panel, and the flexible circuit board is 
attached to the panel. Here, the panel and the flexible circuit 
board may be attached by an anisotropy conductive film 
(ACF). 

Here, the display device 300 includes, for example, flat 
panel display devices such as an LCD device or an OLED 
display device. 
When an LCD device is taken as an example of the display 

device 300, although not shown in detail, the panel of the 
display device 300 may include a color filter substrate as a 
first substrate, an array substrate 310 as a second substrate, 
and a liquid crystal layer formed between the color filter 
substrate and the array substrate 310. 

Here, the color filter substrate may include color filters 
including red, green, and blue Subcolor filters, black matrices 
demarcating the Subcolor filters and blocking light which 
transmits through the liquid crystal layer, and an overcoat 
layer formed on upper portions of the color filters and the 
black matrices. 

Gate lines and data lines arranged vertically and horizon 
tally to define pixel regions are formed on the array Substrate 
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310, and thin film transistors as switching elements are 
formed at crossing regions, namely, TFT regions, of the gate 
lines and the data lines. 

Here, the thin film transistor includes a gate electrode con 
nected to the gate line, a source electrode connected to the 
data line, and a drain electrode connected to the pixel elec 
trode. Also, the TFT includes a gate insulating layer 315a for 
insulating the gate electrode and the Source/drain electrodes, 
and an active layer for forming a conductive channel between 
the Source and drain electrodes by a gate Voltage Supplied to 
the gate electrode. Also, the TFT includes a protection layer 
315b for insulating the source/drain electrodes and the pixel 
electrode. 
The display device 300 according to the third embodiment 

of the present invention configured as described above 
requires a number of link wiring sets 326a,326a'(as a set) and 
326b, 326b'(as a set) corresponding to the gate lines in order 
to apply gate signals to the respective gate lines of the plural 
ity of sub-pixels. 

Here, the display device 300 according to the third embodi 
ment of the present invention employs the dual-link structure 
in which a plurality sets of the link wirings 326a, 326a' and a 
plurality sets of the link wirings 326b, 326b' are formed by 
using the data wiring layer and the gate wiring layer in the 
similar manner to that of the first embodiment of the present 
invention as described above. That is to say. In the case of the 
third embodiment of the present invention, the first link wir 
ing set 326a, 326a' and the second link wiring set 326b,326b 
are alternately formed in the gate wiring layer and the data 
wiring layer Such that each set is adjacent to another, so the 
space between the neighboring link wiring set 326a, 326a 
and 326b, 326b' can be reduced, and accordingly, the same 
number of link wiring sets 326a, 326a' and 326b,326b' can be 
arranged in a link unit with a total width smaller than that of 
the related art. 

However, in the third embodiment of the present invention, 
the first link wiring set 326a,326a' and the second link wiring 
set 326b,326b' are formed to include the link wiring 326a' and 
326b' of different layers from the link wiring 326a and 326b 
formed in, respectively, through a line jumping structure, thus 
preventing a defective image due to a difference in resistance 
between the neighboring link wiring set 326a,326a' and 326b, 
326b'. Namely, the first link wiring set 326a, 326a' may 
include the first link wiring 326a in the gate wiring layer (i.e., 
a first lower sub-link wiring) and the first link wiring 326a' in 
the data wiring layer (i.e., a first upper Sub-link wiring), and 
the second link wiring set 326b,326b' may include the second 
link wiring 326b in the data wiring layer (i.e., a second upper 
sub-link wiring) and the second link wiring 326b' in the gate 
wiring layer (i.e., a second lower Sub-link wiring). 

Here, since the display device 300 according to the third 
embodiment employs the dual-link structure, contact holes 
340b and 340c are required to connect the first upper sub-link 
wiring 326a' to the gate line in the link unit 316 (here, the gate 
line in the link unit 316 refers to the gate line of the display 
unit extending toward the non-display unit). Namely, the first 
upper sub-link wiring 326a' is electrically connected to an 
upper second connection electrode 345b through the second 
contact hole 340b, and the second connection electrode 345b 
is electrically connected to the lower gate line in the link unit 
316 through the third contact hole 340c, and accordingly, the 
first upper sub-link wiring 326a' is connected to the corre 
sponding gate line in the link unit 316. And, the first upper 
sub-link wiring 326a' is electrically connected to the first 
lower sub-link wiring 326a in a different layer, through a 
fourth connection electrode 345d. 
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In this case, in the same manner, the second lower Sub-link 
wiring 326b' is also electrically connected to the upper first 
connection electrode 345a through the first contact hole 340a 
and the first connection electrode 345a is electrically con 
nected to the lower gate line in the link unit 316 through the 
third contact hole 340c, and accordingly, the second lower 
Sub-link wiring 326b' is connected to the corresponding gate 
line in the link unit 316. And, the second lower sub-link 
wiring 326b' is electrically connected to the second upper 
sub-link wiring 326b in a different layer, through the third 
connection electrode 345c. 

Such line jumping structure is made in at least one point of 
the first lower and upper sub-link wiring set 326a and 326a 
and at least one point of the second upper and lower Sub-link 
wiring set 326b and 326b'. Namely, the first lower and upper 
sub-link wiring set 326a and 326a' and the second upper and 
lower sub-link wiring set 326b and 326b' may line-jump at 
least one time in an appropriate point in order to adjust resis 
tance of them. For example, a line having a large CD may 
jump to a line having a small CD one time, and the line having 
a small CD may jump to a line having a large CD one time, 
thus allowing resistance to be corrected into a middle value. 

Accordingly, deviations of resistance between the link wir 
ing set 326a, 326a' and the link wiring set 326b, 326b' are 
compensated thus to improve a horizontal dim phenomenon 
in which colors of the respective lines on the screen are 
different. 
The first lower and upper sub-link wiring set 326a, 326a' 

and the second upper and lower sub-link wiring set 326b, 
326b' are alternately formed according to the order of the gate 
lines in the link unit 316, and in this case, for example, the odd 
numbered gate lines in the link unit 316 may be connected to 
the first lower and upper sub-link wirings 326a, 326a' and the 
even numbered gate lines in the link unit 316 may be con 
nected to the second upper and lower sub-link wiring set 326b 
and 326b'. However, the present invention is not limited to 
Such a connection Scheme. 
The first, second, third, and fourth connection electrodes 

345a, 345b, 345c., 345d may be made of a transparent con 
ductive material such as indium-tin-oxide (ITO) or indium 
zinc-oxide (IZO). 
A method for fabricating the display device configured as 

described will be described in detail with reference to the 
accompanying drawings. 

FIGS. 13A to 13E are sectional views sequentially show 
ing a process of fabricating the display device illustrated in 
FIG. 11 according to the third embodiment of the present 
invention, in which a process of fabricating an array Substrate 
of an LCD in a link unit within the non-display unit (above 
figure) and the TFT region of the display unit (below figure) 
are taken as an example. 
As shown in FIG. 13A, a gate electrode 321 and a gate line 

(not shown) is formed in a display unit of the array Substrate 
310 made of a transparent insulating material Such as glass, 
and the first lower sub-link wiring 326a, the second lower 
sub-link wiring 326b (see FIG. 11), and a gate lines in the link 
unit 316 are formed in the non-display unit of the array 
Substrate 310. 

Here, the gate electrode 321, the gate line, the first lower 
sub-link wiring 326a, the second lower sub-link wiring, and 
the link unit gate line 316 are formed by depositing a first 
conductive film on the entire surface of the array substrate 310 
and then selectively patterning the first conductive film 
through a photolithography process (a first masking process). 

Here, the first conductive film may be made of a low 
resistance opaque conductive material Such as aluminum 
(Al), an aluminum alloy, tungsten (W), copper (Cu), chro 
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14 
mium (Cr), molybdenum (Mo), a molybdenum alloy, or the 
like. Also, the first conductive film may have a multi-layer 
structure in which two or more low-resistance conductive 
materials are stacked. 

Next, as shown in FIG. 13B, a gate insulating layer 315a, 
an amorphous silicon thin film, and an n+ amorphous silicon 
thin film are sequentially formed on the entire surface of the 
array substrate 310 on which the gate electrode 321, the gate 
line, the first lower sub-link wiring 326a, the second lower 
sub-link wiring, and the link unit gate line 316 have been 
formed. And then, the amorphous silicon thin film and the n+ 
amorphous silicon thin film are selectively removed through 
a photolithography process (a second masking process). 
Therefore, an active layer 324 formed of an amorphous sili 
conthin film is formed in the TFT region of the array substrate 
310, and Here, an n+ amorphous silicon thin film pattern 325 
is formed on the active layer324, which has been patterned to 
have the Substantially same shape as that of the active layer 
324. 

Thereafter, as shown in FIG. 13C, a second conductive film 
is formed on the entire surface of the array substrate 310 on 
which the active layer 324 and the n+ amorphous silicon thin 
film pattern 325 have been formed. Here, the second conduc 
tive film may be made of a low-resistance opaque conductive 
material Such as aluminum (Al), an aluminum alloy, tungsten 
(W), copper (Cu), chromium (Cr), molybdenum (Mo), a 
molybdenum alloy, or the like. Also, the second conductive 
film may have a multi-layer structure in which two or more 
low-resistance conductive materials are stacked. 

Thereafter, the n+ amorphous silicon thin film and the 
second conductive film are selectively removed through a 
photolithography (a third masking process) to form a source 
electrode 322 and a drain electrode 323 formed of the second 
conductive film at an upper portion of the active layer 324. 

Meanwhile, a data line (not shown) formed of the second 
conductive film is formed in the data line region of the array 
substrate 310 and, at the same time, the second upper sub-link 
wiring 326b formed of the second conductive film and the 
first upper sub-link wiring 326a' formed of the second con 
ductive film are formed in the non-display unit of the array 
substrate 310 through the third masking process. 
The first lower and upper sub-link wirings 326a and 326a' 

and the second upper and lower sub-link wirings 326b and 
326b' are alternately formed according to the order of the gate 
lines in the link unit 316, and in this case, the odd numbered 
gate lines in the link unit 316 may be connected to the first 
lower and upper sub-link wirings 326a and 326a' and the even 
numbered gate lines in the link unit 316 may be connected to 
the second upper and lower sub-link wirings 326b and 326b'. 

In this case, an ohmic-contact layer 325in formed of the n+ 
amorphous silicon thin film and allowing the source/drain 
regions of the active layer 324 and the source/drain electrodes 
322 and 323 to be in ohmic-contact is formed on the active 
layer 324. 

Here, the case in which the active layer 324 and the data 
wiring layer, namely, the source electrode 322, the drain 
electrode 323, the data line, the second upper sub-link wiring 
326b, and the first upper sub-link wiring 326a', are individu 
ally formed by performing the masking process twice is taken 
as an example, but the present invention is not limited thereto 
and the active layer 324 and the data wiring layer may be 
formed through a single masking process by using diffraction 
exposure or half-tone exposure. 
And then, as shown in FIG.13D, a protection layer 315b is 

formed on the entire surface of the array substrate 310 on 
which the source? drain electrodes 322 and 323, the data line, 
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the second upper sub-link wiring 326b, and the first upper 
sub-link wiring 326a' have been formed. 

Through a photolithography process (a fourth masking 
process), the protection layer 315b and the gate insulating 
layer 315a are selectively removed to form a first contact hole 
34.0a (see FIG. 11), a second contact hole 340b and 340b', a 
third contact hole 340c, a fourth contact hole 340d (see FIG. 
11), and a fifth contact hole 340e, exposing portions of the 
second lower sub-link wiring 326b' in the gate wiring layer, 
the first upper sub-link wiring 326a', the gate line in the link 
unit 316, the second upper sub-link wiring 326b in the data 
wiring layer, and the first lower sub-link wiring 326a, respec 
tively, in the non-display unit of the array substrate 310. 

Also, through the fourth masking process, a sixth contact 
hole 340?, exposing a portion of the drain electrode 323, is 
formed in the display unit of the array substrate 310. 

Here, the first to the sixth contact holes 340a-fmay be 
formed such that the lower first conductive or second conduc 
tive film is exposed, or the lower first conductive film or 
second conductive film may be removed to expose lateral 
sides of the first and second conductive film. 
And then, as shown in FIG. 13E, a third conductive film 

made of a transparent conductive material is formed on the 
entire surface of the array substrate 310 with the protection 
layer 315b formed thereon, and then, selectively patterned by 
using a photolithography process (a fifth masking process) to 
form a pixel electrode 318 electrically connected to the drain 
electrode 323 through the sixth contact hole 340f in the pixel 
region of the array substrate 310. 

Meanwhile, the third conductive film is selectively pat 
terned by using the fifth masking process to form a first 
connection electrode 345a (see FIG. 11) electrically con 
nected to the second lower sub-link wiring 326b' in the gate 
wiring layer and the gate line in the link unit 316 through the 
first contact hole 34.0a and the third contact hole 340c, respec 
tively, and a third connection electrode 345c (see FIG. 11) 
electrically connected to the second lower sub-link wiring 
326b' in the gate wiring layer and the second upper sub-link 
wiring 326b in the data wiring layer through another first 
contact hole 340a' and the fourth contact hole 340d, respec 
tively. Accordingly, the second upper sub-link wiring 326b in 
the data wiring layer is electrically connected to the second 
lower sub-link wiring 326b' in the gate wiring layer through 
the third connection electrode 345c., and the second lower 
sub-link wiring 326b' in the gate wiring layer is electrically 
connected to the gate line in the link unit 316 through the first 
connection electrode 345a. 

Also, by using the fifth masking process, the third conduc 
tive film is selectively patterned to form the second connec 
tion electrode 345b electrically connected to the first upper 
sub-link wiring 326a' and the gate line in the link unit 316 
through the second contact hole 340b and the third contact 
hole 340c, and the fourth connection electrode 345d electri 
cally connected to the first upper sub-link wiring 326a' and 
the first lower sub-link wiring 326a through the second con 
tact hole 340b' and the fifth contact hole 340e, respectively. 
Accordingly, the first lower sub-link wiring 326a is electri 
cally connected to the first upper sub-link wiring 326a 
through the fourth connection electrode 345d., and the first 
upper sub-link wiring 326a' is electrically connected to the 
gate line in the link unit 316 through the second connection 
electrode 345b. 

Here, the third connection electrode 345c and the fourth 
connection electrode 345d are formed in at least one point of 
the first lower and upper sub-link wiring set 326a and 326a 
and at least one point of the second upper and lower Sub-link 
wiring set 326b and 326b' respectively. 
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Meanwhile, in the third embodiment of the present inven 

tion, the case in which the link unit having a dual-link struc 
ture is formed at one side of the display unit is described as an 
example, but the present invention is not limited thereto. In an 
embodiment of the present invention, the link unit having a 
dual-link structure may beformed at both sides of the display 
unit, and this will be described in detail in a fourth embodi 
ment of the present invention. 

FIG. 14 is a plan view schematically showing a display 
device according to a fourth embodiment of the present inven 
tion. 

FIG. 15 is an enlarged plan view showing a portion of the 
display device illustrated in FIG. 14 according to the fourth 
embodiment of the present invention. 

With reference to FIGS. 14 and 15, a display device 400 
according to the fourth embodiment of the present invention 
includes a display unit 420 in which a plurality of sub-pixels 
(not shown) disposed in a matrix form, a non-display unit 
Surrounding the display unit 420, and a driving unit for driv 
ing the Sub-pixels. 
The driving unit includes a timing driving unit (not shown), 

a data driving unit 430, a level shifter (not shown), and the 
like. Here, the data driving unit 430 is formed on a panel of the 
display device 400, and the timing driving unit may beformed 
on a flexible circuit board (not shown) connected to a panel or 
an external system substrate connected to the flexible circuit 
board, or the like. However, the present invention is not lim 
ited thereto and the timing driving unit may be formed 
together with the data driving unit 430. 
The driving unit is mounted in the form of an integrated 

circuit (IC) on the panel, and the flexible circuit board is 
attached to the panel. Here, the panel and the flexible circuit 
board may be attached by an anisotropy conductive film 
(ACF). 

Here, the display device 400 includes, for example, flat 
panel display devices such as an LCD device or an OLED 
display device. 
When an LCD device is taken as an example of the display 

device 400, although not shown in detail, the panel of the 
display device 400 may include a color filter substrate as a 
first Substrate, an array Substrate as a second Substrate, and a 
liquid crystal layer formed between the color filter substrate 
and the array Substrate. 

Here, the color filter substrate may include color filters 
including red, green, and blue Sub-color filters, black matrices 
demarcating the Subcolor filters and blocking light which 
transmits through the liquid crystal layer, and an overcoat 
layer formed on upper portions of the color filters and the 
black matrices. 

Gate lines and data lines arranged vertically and horizon 
tally to define pixel regions are formed on the array Substrate, 
and thin film transistors as Switching elements are formed at 
crossing regions, namely, TFT regions, of the gate lines and 
the data lines. 

Here, the thin film transistor includes a gate electrode con 
nected to the gate line, a source electrode connected to the 
data line, and a drain electrode connected to the pixel elec 
trode. Also, the TFT includes a gate insulating layer for insu 
lating the gate electrode and the source/drain electrodes, and 
an active layer for forming a conductive channel between the 
Source and drain electrodes by a gate Voltage Supplied to the 
gate electrode. Also, the TFT includes a protection layer for 
insulating the Source/drain electrodes and the pixel electrode. 
The display device 400 according to the fourth embodi 

ment of the present invention configured as described above 
requires a number of link wiring sets 426la.426la', 426lb, 
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426lb', 426 ra.426 ra', 426 rb,426rb' corresponding to the gate 
lines in order to apply gate signals to the respective gate lines 
of the plurality of sub-pixels. 

Here, the display device 400 according to the fourth 
embodiment of the present invention employs the dual-link 
structure in which a plurality sets of the link wirings 426la, 
426la', a plurality sets of the link wirings 426 lb,426lb', a 
plurality sets of the link wirings 426ra.426ra', and a plurality 
sets of the link wirings 426 rb,426rb' are formed by using the 
data wiring layer and the gate wiring layer in the similar 
manner to that of the first and second embodiments of the 
present invention as described above. That is to say, in the 
case of the fourth embodiment of the present invention, the 
first lower and upper sub-link wirings 426la.426la', 426 ra. 
426ra' and the second upper and lower Sub-link wirings 
426lb,426lb'. 426 rb,426rb' are alternately formed in the gate 
wiring layer and the data wiring layer Such that the first 
sub-link wiring set 426la.426la' is adjacent to the second 
sub-link wiring set 426 lb.426lb' and the first sub-link wiring 
set 426 ra.426 ra' is adjacent to the second sub-link wiring set 
426rb,426rb', so the space between the neighboring link wir 
ing sets 426la.426la' and 426 lb.426lb', 426ra.426ra' and 
426rb,426rb' can be reduced, and accordingly, the same num 
ber of link wiring sets 426la.426la', 426lb,426lb', 426 ra. 
426ra', 426rb,426rb' can be arranged in a link unit with a total 
width smaller than that of the prior art. 

However, like the second embodiment, in the fourth 
embodiment of the present invention, the first link wiring sets 
426la,426la' and 426 ra.426 ra' and the second link wiring sets 
426lb,426lb' and 426rb,426rb' are formed to include the link 
wirings 426 la',426ra', 426lb'.426rb' of different layers from 
the link wirings 426la,426ra, 426lb,426rb formed in, respec 
tively, through a line jumping structure, thus preventing a 
defective image due to a difference in resistance between the 
neighboring link wiring sets 426la.426la' and 426lb,426lb'. 
426ra,426ra' and 426rb,426rb'. Namely, the first link wiring 
sets 426la,426la' and 426ra,426 ra' may include the first link 
wirings 426la, 426ra in the gate wiring layer (i.e., first lower 
sub-link wirings) and the first link wirings 426la', 426ra' in 
the data wiring layer (i.e., first upper Sub-link wirings), and 
the second link wiring sets 426 lb,426 lb" and 426rb,426rb' 
may include the second link wirings 426lb, 426rb in the data 
wiring layer (i.e., second upper Sub-link wirings) and the 
second link wirings 426lb', 426rb' in the gate wiring layer 
(i.e., second lower Sub-link wirings). Also, the first link wir 
ing sets 426la.426 la' and 426ra,426 ra' may include the left 
first lower and upper sub-link wirings 426la, 426 la' posi 
tioned at the left side and the right first lower and upper 
sub-link wirings 426ra, 426 ra' positioned at the right side, 
and the second link wiring sets 4261b,426 lb" and 426rb.426rb 
may include left second upper and lower Sub-link wirings 
426lb, 426lb' and the right second upper and lower sub-link 
wirings 426 rb, 426rb'. 

Here, since the display device 400 according to the fourth 
embodiment employs the dual-link structure, contact holes 
440b and 440c are required to connect the first upper sub-link 
wiring 426la', 426ra' (it will be described based on the left 
link wirings for the sake of explanation) to the gate line in the 
link unit 416 (here, the gate line in the link unit 416 refers to 
the gate line of the display unit extending toward the non 
display unit). Namely, the first upper sub-link wirings 426la', 
426ra' is electrically connected to an upper second connec 
tion electrode 445b through the second contact hole 440b, and 
the second connection electrode 445b is electrically con 
nected to the lower gate line in the link unit 416 through the 
third contact hole 440C, and accordingly, the first upper Sub 
link wirings 426la', 426 ra' are connected to the correspond 
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18 
ing gate line in the link unit 416. And, the first upper Sub-link 
wirings 426 la', 426 ra' are electrically connected to the first 
lower sub-link wirings 426la, 426ra in a different layer, 
through a fourth connection electrode 445d. 

In this case, in the same manner, the second lower Sub-link 
wirings 426lb', 426rb' are also electrically connected to the 
upper first connection electrode 445a through the first contact 
hole 440a and the first connection electrode 445a is electri 
cally connected to the lower gate line in the link unit 416 
through the third contact hole 440C, and accordingly, the 
second lower sub-link wirings 426lb', 426rb' are connected to 
the corresponding gate line in the link unit 416. And, the 
second lower sub-link wirings 426lb', 426rb' are electrically 
connected to the second upper sub-link wirings 426lb, 426rb 
in a different layer, through the third connection electrode 
445c. 

Such line jumping is made in at least one point of each first 
lower and upper sub-link wiring set 426la,426 la' and 426 ra. 
426 ra' and at least one point of each second upper and lower 
sub-link wiring set 426 lb.426lb' and 426 rb,426rb'. Namely, 
the first lower and upper sub-link wiring sets 426la.426la' and 
426 ra.426ra' and the second upper and lower sub-link wiring 
sets 426lb,426lb' and 426rb,426rb' may line-jump at least one 
time in an appropriate point in order to adjust resistance 
thereof. Thus, deviations of resistance between the link wir 
ings 426la,426la', 4261b,426lb', 426ra,426ra', 426rb,426rb' 
are compensated for to thus improve a horizontal dim phe 
nomenon in which colors of the respective lines on the Screen 
are different. 
The first lower and upper sub-link wiring sets 426la.426la' 

and 426 ra.426 ra' and the second upper and lower sub-link 
wiring sets 426 lb.426lb' and 426 rb,426rb' are alternately 
formed according to the order and horizontal order of the gate 
lines in the link unit 416, and in this case, for example, based 
on the left side, the odd numbered gate lines in the link unit 
416 may be connected to the left first lower and upper sub 
link wirings 426la, 426la' and the even numbered gate lines in 
the link unit 416 may be connected to the left second upper 
and lower sub-link wirings 426 lb, 426lb'. Also, based on the 
right side, the odd numbered gate lines in the link unit 416 
may be connected to the right first lower and upper sub-link 
wirings 426ra, 426ra' and the even numbered gate lines in the 
link unit 416 may be connected to the right second upper and 
lower sub-link wirings 426 rb, 426rb'. However, the present 
invention is not limited to Such a connection scheme. 
The array substrates according to the first to fourth embodi 

ments of the present invention are attached with color filter 
Substrates in a facing manner by means of a sealant applied to 
outer edges of an image display part. In this case, the color 
filter Substrates include black matrixes for preventing leakage 
oflight to the TFTs, the gate lines and the data lines, and color 
filters for implementing red, green and blue colors. 
The attachment of the color filter substrates and the array 

Substrates are made through attachment keys formed on the 
color filter substrates or the array substrates. 
The present invention may also be applied to any other 

display devices fabricated by using TFTs, for example, an 
OLED (Organic Light Emitting Diode) display device in 
which OLEDs are connected to driving transistors. 
As the present invention may be embodied in several forms 

without departing from the characteristics thereof, it should 
also be understood that the above-described embodiments are 
not limited by any of the details of the foregoing description, 
unless otherwise specified, but rather should be construed 
broadly within its scope as defined in the appended claims, 
and therefore all changes and modifications that fall within 
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the metes and bounds of the claims, or equivalents of Such 
metes and bounds are therefore intended to be embraced by 
the appended claims. 

What is claimed is: 
1. A display device, comprising: 
a first Substrate including a display unit and a non-display 

unit Surrounding the display unit; 
a driving unit, 
wherein the first substrate further comprises: 

a plurality of thin film transistors in the display unit; and 
a plurality of first link wirings and a plurality of second 

link wirings alternately located in the non-display 
unit, and alternately connected to respective gate lines 
of the thin film transistors for applying gate signals 
from the driving unit to the respective gate lines; 

a gate insulating layer covering the gate lines and the first 
link wirings; 

an active layer of a thin film transistor, 
data lines, source electrodes, and drain electrodes in the 

display unit; 
a passivation layer covering the data lines, the Source and 

drain electrodes, and the second link wirings; 
contact holes exposing the gate lines, the first link wirings, 

the second link wirings, and the drain electrodes; 
pixel electrodes connected to the drain electrodes; and 
a second substrate attached to the first substrate, 
wherein the first link wiring is adjacent to the second link 

wiring, 
wherein the first link wiring is formed on a first layer, and 
wherein the second link wiring is formed on a second layer 

different from the first layer. 
2. The display device of claim 1, wherein: 
gate lines are formed on the first layer; and 
data lines are formed on the second layer. 
3. The display device of claim 2, further comprising: 
a first connection electrode electrically connecting the first 

link wiring and the gate line; and 
a second connection electrode electrically connecting the 

second link wiring and the gate line. 
4. The display device of claim 3, wherein the first connec 

tion electrode and the second connection electrode are made 
of a same material. 

5. The display device of claim 3, wherein: 
the first link wiring further comprises a first auxiliary link 

wiring; and 
the second link wiring further comprises a second auxiliary 

link wiring. 
6. The display device of claim 5, wherein: 
the first auxiliary link wiring is parallel with the first link 

wiring and formed over the first link wiring; and 
the second auxiliary link wiring is parallel with the second 

link wiring and formed over the second link wiring. 
7. The display device of claim 6, wherein: 
the first auxiliary link wiring is formed right above the first 

link wiring; and 
the second auxiliary link wiring is formed right above the 

second link wiring. 
8. The display device of claim 5, wherein the first auxiliary 

link wiring and the second auxiliary link wiring are formed on 
the same layer. 

9. The display device of claim 5, wherein: 
a width of the first auxiliary link wiring is narrower than a 

width of the first link wiring; and 
a width of the second auxiliary link wiring is narrower than 

a width of the second link wiring. 
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10. The display device of claim 5, wherein the first auxil 

iary link wiring and the second auxiliary link wiring are 
formed of a transparent conductive material. 

11. The display device of claim 8, wherein the first auxil 
iary link wiring and the second auxiliary link wiring are 
formed on the same layer that pixel electrodes are formed. 

12. The display device of claim 8, wherein the first auxil 
iary link wiring and the second auxiliary link wiring are 
formed on the same layer that the first connection electrode 
and the second connection electrode are formed. 

13. The display device of claim 5, wherein: 
the first link wiring and the first auxiliary link wiring are 

connected with each other electrically; and 
the second link wiring and the second auxiliary link wiring 

are connected with each other electrically. 
14. The display device of claim 3, wherein: 
the first link wiring comprises a first lower Sub-link wiring 

formed on the first layer and a first upper sub-link wiring 
formed on the second layer, and 

the second link wiring comprises a second lower Sub-link 
wiring formed on the first layer and a second upper 
Sub-link wiring formed on the second layer. 

15. The display device of claim 14, wherein: 
the first lower sub-link wiring and the first upper sub-link 

wiring are connected by a third connection electrode; 
and 

the second lower Sub-link wiring and the second upper 
Sub-link wiring are connected by a forth connection 
electrode. 

16. The display device of claim 14, wherein: 
the first lower sub-link wiring and the second upper sub 

link wiring are adjacent to each other and alternately 
formed; and 

the first upper sub-link wiring and the second lower sub 
link wiring are adjacent to each other and alternately 
formed. 

17. The display device of claim 14, wherein: 
the first lower sub-link wiring and the second lower sub 

link wiring are formed on the same layer that the gate 
line is formed; and 

the first upper Sub-link wiring and the second upper Sub 
link wiring are formed on the same layer that the data 
line is formed. 

18. A method for manufacturing a display device, the 
method comprising: 

providing a first Substrate including a display unit and an 
non-display unit Surrounding the display unit; 

forming gate lines in the display unit and a plurality of first 
link wirings in the non-display unit; 

forming a gate insulating layer covering the gate lines and 
the first link wiring: 

forming an active layer of a thin film transistor, 
forming data lines, Source electrodes, and drain electrodes 

in the display unit; 
forming a plurality of second link wirings in the non 

display unit; 
forming a passivation layer covering the data lines, the 

Source and drain electrodes, and the second link wiring; 
forming contact holes exposing the gate lines, the first link 

wiring, the second link wiring, and the drain electrodes; 
forming pixel electrodes connecting to the drain elec 

trodes; 
providing a second Substrate; and 
attaching the first Substrate and the second Substrate. 
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19. The method of claim 18, wherein: 
the first link wiring and the second link wiring are alter 

nately formed in the non-display unit; and 
the first link wiring is adjacent to the second link wiring. 
20. The method of claim 18, wherein the forming the pixel 

electrodes connecting to the drain electrodes further com 
prises forming connection electrodes respectively connect 
1ng: 

the gate lines to the first link wiring; and 
the gate lines to the second link wiring. 
21. The method of claim 20, wherein the forming the pixel 

electrodes connecting to the drain electrodes further com 
prises respectively forming auxiliary link wirings over the 
first link wiring and the second link wiring. 

22. The method of claim 21, wherein the auxiliary link 
wirings are formed of a same transparent conductive material 
as that of a pixel electrode. 

23. A method for manufacturing a display device, the 
method comprising: 

providing a first and a second substrates, the first substrate 
including a display unit and an non-display unit sur 
rounding the display unit; 

providing a driving unit; 
forming gate lines in the display unit; 
forming a plurality of first lower sub-link wirings and a 

plurality of second lower sub-link wirings in the non 
display unit; 

forming a gate insulating layer covering the gate lines, the 
first lower sub-link wirings, and the second lower sub 
link wirings; 

forming an active layer of a thin film transistor; 
forming data lines, source electrodes, and drain electrodes 

in the display unit; 
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22 
forming a plurality of first upper sub-link wirings and a 

plurality of second upper sub-link wirings in the non 
display unit; 

forming a passivation layer covering the data lines, the 
Source and drain electrodes, the first upper sub-link wir 
ings, and the second upper sub-link wirings; 

forming contact holes exposing the gate lines, the first 
lower sub-link wirings, second lower sub-link wirings, 
the first upper sub-link wirings, and the second upper 
sub-link wirings; 

forming pixel electrodes connecting to the drain electrodes 
and connection electrodes connecting the corresponding 
gate lines to the first upper sub-link wirings respectively, 
the corresponding gate lines to the second lower link 
wirings respectively, the first lower sub-link wirings to 
the first upper sub-link wirings respectively and the sec 
ond lower sub-link wirings to the second upper sub-link 
wirings respectively; and 

attaching the first substrate and the second substrate. 
24. The method of claim 23, wherein the first lower sub 

link wirings and the second lower sub-link wirings are iso 
lated from each other on the same layer. 

25. The method of claim 23, wherein the first upper sub 
link wirings and the second upper sub-link wirings are iso 
lated from each other on the same layer. 

26. The method of claim 23, wherein: 
the first lower sub-link wirings and the second upper sub 

link wirings are adjacent to each other and alternately 
formed; and 

the first upper sub-link wirings and the second lower sub 
link wirings are adjacent to each other and alternately 
formed. 


